
I bonsulting. Research . Publishing

1
i

I

)

n

t

u

rl
I

LJ

ir
i

_.1

{i

I
U

J

.\t

t.-j

- -
hh
I 

-

,.1

..t

3EIO L

CONSTRU T ION MANAGEI{EM
SYSTEN,I

VOLUME III

RESIDE}TI AND DISTRICT EI.IGINEER
OPER.E$IONS MANUAL

,1b

Public

Administration

Service

1313 EAST SIXTIETH STREET, CHICAGO, ILLINOIS 60637
312-947-2000

1776 Massachusetts Avenue, Washington, D.C. 20036

202-833-2505

ll
I

dr

,-lrlrl

I

i

i

i
HtLc



TECHNICAL REPORT STANOARO TITLE PAGE

l. Report No. ?. Govcrnmqnt Accassion No. 3. Rccipicnt's Cotclog No.

ond Subtitlc

CONSTRUCTION MAI{AGEMEM SYSTEM

VOLI]ME III
RESIDENT AND DISTRICT ENGINEER OPERATIONS }'IANUAL

5. Reporl Dota

JANUARY 1978
6. Pcrlorming Orgonizotion Codo

,8' Poriorming Orgonieotion Rcport No.7. Author(s)

TIPPIN, BLACKWELL, AND PRICE, AHTD

MOLKUP, KIMB
9. Pcfiotaiag Orgoizalion Nomr cnd Addrcrr

PUBLIC ADI"IINISTRATION SERVICE

1313 EAST SIXTIETII STREET
crircAco, rLLrNors 60637

12. Sponroring AgcncT Nomr gnd Addrrrr

ARKANSAS STATE HIGHWAY AND TRANSPORT.ATION DEPT
P.O. BOX 2261
LI]TLE ROCK, ARKANSAS 72203

10. Wor! Unit No.

I l. Conttqct or Gronl No.

HRC - 46
13. Typo of Rrport ond Prriod Coyarcd

FII{AL
I4. Sponroring Agancy Codr

15. SupplomantarT Nolcr

This study was conducted in cooperation with the U.S. Department of Trans-
portat.ioil, Federal Highway Administration. The tit.le of the study was the
Arkansas Construction ement Re earch Pro ect.

16. !lr6ct

Volume III, Resident and District Engineer Operations Manual details the
manpower pianning operations for field personnel. The manual details the
required steps for the Basic ScheduLing System, as well as how the Long-
Range Forecasting System operates and will- be used'

I7. Kay Wordr

OPERATIONS MANUAL

BASIC SCIIEDIILING SYSTEM

LONG-RANGE FORECASTING SYSTM{
MANPOWER PLANNING

18. Dic?riburion Stotmnt

NO HESTRICTIONS

19. Sccuri ry Clo: fil. (ol thi" rrpotl)

UI\ICLASSIFIED

20. Sccurity Clorsif. (of thi r pqgo)

UNCLASSIFIED

21. No. of Posc:

99

22. Pricc

Form DOT F 1700.7 ta-egt



DIAL 947-2OOO AFIEA CODE 312. CABLE ADDFIESS: PASHo

PUBLIC ADMINISTRATION SERVICE
13,13 EAST SIXTIETH STFlEET CHICAGO, ILLINOIS 6O637

January 31, 1978

Llr. John Tallant, Construction Engineer
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Post Office Box 2261
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Dear !1r. Tallant:

In accordance with the agreement between the Arkansas State Highway
Commission and Public Administration Service, I am pleased to transmit this
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Mr. William Copacino. Additional field support was provided by Mr. James Doyle.
Headquarters supervision was provided throughout the project by Mr. Joseph Molkup
and Mr. Maurie Kimbrough.

We wish to express our appreciation for the excellent co-operation extended
to our staff by employees of the Department. We have appreciated the opportunity
Lo serve the Arkansas StaLe l{ighway and Transportation Department.

S 1y yours,

William Hilty
Associate Director
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INTRODUCTION

PURPOSE

This 0perations ManuaL provides information and procedures for two

management systems deveLoped during the Constructlon Management Research

Project to the Resident a:rd District Engineer. These systems are known

as the Basic Schedu}ing System and the Long-Range Forecasting Syetem.

The Basic ScheduLing system is a step by step procesG which

hel-ps to determine the manPower needs on the construction projects

assigned to the Resident Engineers' The Long-Range Forecasting system

is a computer model that predicts or estimates the future manpower re-

quirements for the Construction Division field operations. Field operations,

as used here, involves atl- surveyingr inspection, and documentation activities

conducted by personnel assigned to a District or Resident Engineer office.

BACKGROUND IMORMATION

Pub1ic Administration Service, the Research Project consultant, has

been actively working on this project w'ith the Arkansas State Highway and

Transportation Department Construction Management staff since February, L976.

During this time, the many activities undertaken have led to the develop-

ment of the Basic scheduling system and the Long-Rsnge Forecasting system'

Several particuLar components deserve mention because the information

obtained has significantLy contributed to this Volume and has been in-

corporated herein.

PIIOT REPORTING SYSTEI4 - A method of collecting data and information
on Construction Division work activities, contractor activities, personnel-

utilization and equipment usage. This data was collected in all Resident
Engineer offices between July, l-976 and January, L977 by the use of
standard reporting forms.

-2-
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LABORATORY PROJECTS - Eour Arkansas St.ate Highway and Transportation
Department (AIITD) projects constructed in District Six managed under special
conditions for testing Lhe Basic Scheduling System along with personnel-
practices, equipment use, methods improvements and other procedures. These
projects were: Maumelle New Town - Crystal Hill Road, (C-60-59); Markham
Street Parkway (5-60-5); Hensley, Woodson and Bingham Interchanges, (00af);
and Highway 651167 Interchanges North (60074).

LABORATORY RESIDENCY - The Resident Engineer office in which the
four Laboratory Projects were constructed. This office was designated
as Resident Engineer office No. 69.

PLANNING UNITS - Mathematical ratios obtained primarily from the
Pilot Reporting System designating the amount of work that can be
accomplished in a unit of time. For a survey activity, this cou1d represent
the stations of survey work that can be accomplished per man-hour. For a

construction activity, typical- work accompl-ishu,ent units represent the
anount of pay quantity per unit. of time, such as 200 cubic yards of
subbase inspected per hour.

ENGINEERING ACTIVITIES - Those activities that are undert.aken by
Arkansas State Highway and Transportation Department personnel in the
field construction of projects. These are listed in the Appendix.

ACTIVITY WEil( SCHEDUIE - A contractor prepared schedule that identifies
when and how much work on a specific act,ivity Ehe contracLor intends to
perform. This scheduLe is fill-ed out for a twelve week period and updated
by the contractor every four weeks.

TWO WWEK WORK SCHEDULE - An activity schedule of the contractorrs
planned work for a two week period. This is prepared by the contractor and
Residency personnel inrnediately prior to the applicable two week period.
Information is provided by the contractor on activities to be worked,
station limits of pLanned work, estimated pay quantity, contractor equipment
to be used, and estimated work force to be employed during the two week
period.

FIXED STAFF - The assignment of Arkansas State Highway and TransportaEion
Department constructlon personnel- to an activity independent of the work
quantity to be accomplished. This staffing is usual1-y used on a contractor
operation which has required documentation or is critically important to
the construction of the highway. Personnel are assigned on a full-time
basis to this type of operation as long as work is progressing. An
example of this would-be Activity 226I, Inspection Hot Mix Asphalt -
Roadway. A listing of fixed staff requirements is contained in the
Appendix.

KNOI,ILEDGE, ABILITY AND SKILLS STATEMEMS - A comprehensive listing
of the individual requirements for field personnel- so that they can
successfulLy accompLish Arkansas State Highway and Transportation Depart-
ment requirements and objectives for guaranteeing proper highway construction.
The knowl-edge, ability and skil-ls statements are defined on an activity
basis. Each activity prescribes the work performed by Arkansas State
Highway and Transportation Department personnel- in connection with their



inspection, surveying, and documentation function. (The knowledge,
ability and ski11s statements are available from the Construction Manage-
ment office upon request).

OVERVIEW

This Operations Manual provides information on the Basic Scheduling

System and the Long-Range Forecasting System (L.R.F.S.). Although the

Resident Engineer will not be using the L.R.F.S. directly, he is en-

couraged to read the information contained in this operations manual-.

The same is true for the District Engineer with regard to the step by

step detailed process for the Basic Scheduling System. Before presenting

more specific informati.on on the Basic Scheduling System and the Long-

Range Foreeasting System an overview of each System is presented.

Basic Scheduling Svstem

The Basic ScheduLing System is a step-by-step process t'hat is

folLowed by the Resident Engineer. The System resutts in the calculation

and the comparison of the required and the avaiLabLe man-hours for

inspection of the construction projects within a Residency. These

calculations are performed by the Resident Engineer with assistance from

the Construction Management office. The System then requires a meeting

every four weeks between the District Engineer and all of the Resident

Engineers within that District. to discusg anticipated manpower surplusea or

deficits. Temporary transfers of employees between Residencies may be

made at this time. Finally, the Resident Engineer preParea a two-week

schedule detailing the personnel assignments wrtthin his Residency. This

process involves a Construction Management process and seven distinct

steps which are outLined beLow:

Construction Management Office: -- The first process of the Basic

ScheduLing System is performed by the Construction llanagement Cq-

-4-



ordinator and results in the calcuLation of the totaL man-hours required

for each engineering activity for each construction project. This

caLculation is performed only one time when a project is first assigned

to a Reeident Engineer and the results are forwarded to the Resident

Engineer.

For each project, the Construction Management Coordinator must identify

the specific engineering activities and the associat.ed planning quantittes

before the man-hour calculations can be performed. Then, the Construction

Management Coordinator catculates the projected man-hours for each

engineering activity by multiplying the p1-anning qutrnttties by the standard

pLanning units. The resuLts for each project are sumarized and for-

warded t,o the appropriat,e Resident Engineer. (The process undertaken

by the Construction Management staff is not discussed in this VoLume).

Step One: -- The Resident Engineer obtains the Activity Work Schedule from

the contractor.

Steps Two and Three: -- The Resident Engineer uses the Activity Work ScheduLe

(provided by the contractor) and the total man-hours for each engineering

activity (provided by the Construction llanagement Coordinator) to

determine the inspectlon man-hours required for the two-week periods for

which calculationa are required for each engineering activity for each

project. This calcuLation is performed by appLying the percentages of

work for each two-week period from the Activity Work ScheduLe to the

total projected man-hours for each engineering activity.

The results are surmed to obtain the total inspection man-hours for

each project for each of the two-week periods computed. These totals are

in turn sunrned to obtain the total man-hours requiied for the Resident

Engineerts office.

-5-



Step Four: -- The Resident Engineer computes the totaL available man-hours

for his Residency for each of the two-week periods on which information

is required. In doing so he considers the nunber of employees presently

assigned, the number of empLoyees expected to be added to or deleted

from this total and the anticipated leave time that will be used by

eurployees.

Step Five: -- The projected and avallabl-e man-hours are compared for each of

the two-week periods computed and the anticipated deficit or surplus for

each period is noted.

Step Slx: -- A meeLing wi1L be hald every four weeks at the District

headquarters where the Resident Engineer will present his computations of

avaiLabLe and projected man-hours. Significant differences (denoting

under-staffing or over-staffing) will be rectified on a temporary basis

through short-term (two-week increments) assignments at the District l-evel

between Resident Engineer offices in that District. Trends will- be

anaLyzed using the two-week projections that are prepared. Also, the

Construction Management staff will work with the District Engineer on

long-range planni4g to determine how many construction employees the

District needs t.o stay adequately staffed for the future projects.

General over-staffing in a District on a temporary basis will be handled

by secondary assignments such as Location surveys, temporary transfers or

other appropriate actions.

SteP Seven: -- The Resident Engineer propares a two-week work schedule

detail-ing the assignments of personnel and equipment for each day of the

period. In doing so, the Residen,: Engineer relies on the results of

Steps One through Six and on the Two-Week Work Schedule that is provided by

the contractor for each project in his Residency.

-6-



-7-

Sqrmary: -- The Basic Scheduling System thus provides a framework whereby

the Resident Engineer can systematically caLcul'ate an estimate of the

Residency workload for two-week periods, detetmine the work force

avatlable for each period, and reconcile the resulting surplus or deficit.

The System also results in the production by the Resident Engineer of a

detailed scheduLe outlining the numbers of personnel and staff assignments

for a two-week period. The benefits of better pl.anning at the Resident

Engineer level, including increased sharing of resourcee within a

District and detailed scheduling of primary and secondary (alternate)

assignments for a1L personnel, will be valuable to the Resident Englneer,

the District Engineer, the Construction Engineer and the Department.

Long-g..rne Forecasting System

The Long-Ragge Forecasting System is a co,mputer model that provides

the monthly man-hours required to inspect on-going and future Arkansas

St,ate Highway and Transportation Department construction Projects. The

planning period Ls generalLy 24 months. The Long-Range Forecasting

System uses mathematical relationshlps known as tegression prediction

equations to forecast the total man-hours required to inspect each

construction projeit. These regression prediction equations are determined

from historic Arkansas State Ilighway and Transportation Department con-

struction projects and relate inspection man-hours to various project

characteristics. The Long-Range Forecasting System then distributes

the total man-hour estimates for each project over the anticipated

duration of each project to obtain a monthly uian-hour. estimate for each

project. These monthly man-hour estimetes for each project. can then be

sunmed to obtain the manpower complement required for each Residency,

each Dlstrict and the entire State.



The Construction Management, Coordinator periodieally must provide

the latest avail-able lnformation about on-going and future construction

projects. Speclfically, the Goordinator must identify the future projects

that are planned for future constructton and must record the eetimaLed

start date, estimeted eompletion date, and other various project, character-

lstics for each project. A1so, the Const:rrction Management Coordinator

must yearly review and update the regression prediction equations.

The Long-Range Forecasting System reLies on two sets of dat'a or

two data bases. One data base is caLled the l{istoric Data Base and

contains information about already compLeted projects. This data is used

to update the regression equations. The second data base is the Current/

Future Data Base. Thls is used along with the regression prediction

equations to forecast, manPo'wer requirements for future months.

As with any system, the outPut or prediction report of the Long-

Range Forecasting System is not a soLution to all manpower problems.

Iiowever, it does provide information that, will be useful to the Dtstrict

Engineers, the Construction Engineer, .and the Department.

DETAILED INSTRUCTIONS

Chapter II provides detailed operations instructions for the Basic

ScheduLing System to be utillzed by the Resideot Engineer. Chapter III

details the necessary information for the District Engineer to maintain

his part in the Basic ScheduLing System. Chapter W provides general

information and procedures of the Long-Rsnge lorecasting System for the

bist.i.t Engineer.

-8-



CHAPTER II

RESIDENT ENGINEER

BASIC SCHEDIILING SYSTEI'I

INSTRUCTIONS
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STEP ONE

OBTA]N CONTRACTOR ACTIVITY WORK SCHEDULE

The special provision on Table L, requiring an Activity Work

Schedule from the contrector, will be incorporated into the Districtrs

construction contracts before the Basic Scheduling Syetem becomes

operational in any District.

It, is the prime contractorrs responsibility to fill- out and submit

one schedule every fotrr weeks for the following twelve (fZ) weeks of the

project - includtng work of subcontractors on the job (see Chart I and

Figure I). The schedule is due in the Resident Engineers office on the Thursday

prior to the beginning of the first of the two-week periods being scheduLed.

It is each Resident Engineerts responaibliLity to see that these are submitted

regularLy and that the contractorts estimates of work on specific activities are

reasonabLe. If they are not, a Resident should ai".r"s the discrepancies with

the contractor(s) involved and recitify them. An Activity Work Schedule

should not be approved by a Resident Engineer unless it appears to be a

reasonable estimate of the work the contractor intends to perform. If a

Resident has problems obt,aining the Activity Work Schedule on time from

the contractor, he shouLd enforce the Special Provision of the contract as

he would any other specification.

Upon obtaining a Letter of notification of a meeting of Resident

Engineers from the District Engineer, a Resident Engineer should proceed

to cornputations required by Steps Two, Three and Four of the Basic Scheduling

System for those periods specified in the District Engineerts letter. A

sample of the format for the District Engineerts notification of a Resident

Engineer meeting ls illustrated by Table 2.

-10-



TABLE I
tL-L5-77 sP 100-9

ARKANSAS STATE HIGHWAY AIVD TRANSPORTATION DEPART}ENT

SPECIAL PROVISION

CONTRACTOR SCHEDIJLING REQUIREI{ENT

The contractor shall submit an "Activity Work Schedule" for a twelve (12)
week period showing the anticipated beginning and ending dates of all major
work items during the period, in accordance with the form and instructions
provided by Ehe Engineer. This "Activity Work Schedule" shall be updated
every four weeks, and submicted to the Resident Engineer.

In addition, the contractor on the job shall submiE at two-week intervals
on the Thursday before the begianing of the schedute period, on a forrn pro-
vided by the Engineer, a scheduLed estimate of the work that Lhe contractor
plans to perform during the following Lwo weeksr and meet with Ehe Resident
Engineer or his representative at this interval to discuss the scheduled
work. This Two-Week Work Schedule shal1 contain datesl station limits of
operations, and sequence of operations on an activity basis. The contractor
shaLl notify the Engineer two (2) wort< days prior to beginning a major
activity not scheduled in this Two-Week Work Schedule, if significant
inspection aad/or survey work is required.

Changes in the contractorrs operations contrary to the "Two-tr{eek triork Sche-
duLe" due to changing weather conditions and other factors beyond his control-,
are considered unavoidable, and it is not the intent of these requirement,s
to unduly delay the contractor when this occurs. The intent of these require-
ments is to allow the Engineer to accurately schedule his work in the most
productive and economical manner whiLe providing the necessary stakeout,
inspection and documentation.

This Special Provision wiLl apply only as the Construction Division's nehr
manpower planning effort is impleruented.

-l_1-
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FIGURE 1

ACTIVITY WORK SCHEDT]LE CERTIFICATION

ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTTIJIENT

TI/VO.WEEK WORK SCHEDU LE

(7) Stakes specifically requested by contractor during this two-week period are as follows

Station Station Type Survey Work Requested

WEek 1

Week 2

(8) I (intend/do not intendl to work Saturdays should inclement weather andlor breakdown prevent work during the week.

(9) Comments by Contractor:

(10) Comments by Resident Engineer:

The ,Arkansas State Highway and Transportation Department Two-Week Work Schedule is to be prepared every two
weeks in compliance with the "Contractor Scheduling" Special Provision. The contractor preparing this schedule hereby
certifies that the above schedule is an accurate estimate of the work, weather permining, to be performed within the next
two weeks; and that the Resident Engineer will be notified within two work days of any significant changes in this schedule.

Submitted:

(11) Contractor

Approved

(121 Resident Engineer

ACTIVITY WORK SCHEDULE

Submitted:

(D) Contractor

Approved

(E) Resident Engineer



TABLE 2
IMTEE OT'FICE MEMORANDUM

SA}fPLE IVIEX'{ORANDI'M FOR Df,STRICT-I{IDE
RESIDENT ENGINEER MEETING

DATE

Fo'ltr t$122-1ot-?-Z--Cr8-r0-ll-24-LP.

TO: Resident Engineers, Dlstrtct

EBOM: Dlstrict Engineer

SII&IECI: MEETING OF DISTRICT RESIDEI{I ENGINEERS

Please be advleed th,at the Dlstrlct Resident Engineers

wt!.l meet at (!&) on (@ at (@. PeraonneL

reguliemenrs and allocations for the periods between (31g.) and (date) wtll

be dlscuseed at that time.

Forms IIrI, and J of the Basic Scheduling Systen are required to be

submitted to the District, office no later than (date) for the above perlods

and the following two week period (ending

cc
Cons truction Management

-14-
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STEF TWO

DETER},IINE PROJECTED MAN-HOURS

FOR TI^IO-WEH( PERIODS

Step Two deals exclusively with the ceLculations a Resident Engineer

is required to make to compute the projected man-hour requirements in his

office for two-week increments. The calcuLations are made on Forms F and

G. A Resident Engineer must have the contractorts Activity Work

Schedule completed by the contractor and submitted prior to completing

the calculations.

It shouLd be noted that each contractor activity has specific

Engineering Construction Activities (ZOO) related directly to it. For

instance, Earthwork, Contractor Activity 3, is directly rel-at.ed to Engir€€t-

ing Activities 2L9T, 2L9M, and sometlmes 219C. These activity relation-

ehips are preprinted on Form F. For further descriptions of, the contractor

activities and engineering activities, refer to Appendices l, 2, and 3,

respectively.

To f111 out Form f, !/

L.

2.

3.

4.

On Line 1, enter the applicable job number.

On Line 2, enter the date.

Sign Form F on Line 3.

The total Project llan-Hours for each appLicable engineering activity
will be provided by the Construction }lanagement office in Column 4
of Form F.

5. Enter the applicable two-week periods corresponding to those on
the contractorts Activity Work Schedule on Line 5.

6. Transfer the percent. of projected work on a contractor activity
from the Activity llork Schedule to Colume 6, t'% Scheduled by
Contractorrr for each corresponding activity.

Only those periods for which the District Engineer requested computations
in his memorandum need be calculated.

ll

-15-
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7

Thie completes the computation of man-hour projections per period

for activities directly related to contractor activities. For those not

directly related to specific contractor activities, Form G ls filled out.

This relates established Percentages to activity projections aLready

caLculated in much the same way the total activity man-hour projections

were calculated.

To fill out Form G:

Compute the man-hours per period, Column 7, for applicable
activities by multiplying the ToLal- Project Man-Hours for
Engineering Activity by the % sched. by Contr. (Column 4 X

Column 6 = Cbl-umn 7).

1.

2.

3.

4.

On Line 1, enter the applicable job number.

On Line 2, enter the date.

Sign Form G on Line 3.

Enter the dates of the appLicabJ-e two-T,Ieek periods corresponding
to those on Form F on Line 4.

For each Construction 200 Activity listed, compute the applicable
planning quantities for each period scheduled and enter in
CoLumn 6. This pLanning quant.ity is computed by eunrning the
projected man-hours of related activities (from Forrn F in the
case of 200 Activities) for the corresPondlng period.

Multiply the appLicable pLanning unit (Column 5) by the
planning quantity (Column 6) to obtain the projected man-
hours and enter the product in Column 7.

5

6.

7 Sum all 200 Activities and enter the totals on Line 8.

8. Compute the Construction 100 Survey man-hours by repeating
Steps Five and Six, using the Construction percentage on Line 9
(ratio of man-hours of contractor oriented survey activities to
Construction 200 Activities) as the planning unit and the
Total 200 Activities obtained on Line 8 for the applicable
period as the planning quantitY.

To this, add any initial or final- survey work (related to
contractor scheduLes) deemed necessary during the applicable:..
period and enter the sum on Line 9, Column 7. This type of
work is discretionary. The Resident Engineer may schedule al-1 or
portions of the initial or final survey work before, during, and/
or after construction, as his judgement dictates. I{owever, the

-L7 -
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cumuLative quantity of discretionary man-hours scheduled may
not exceed those set forth in the initiaL and final- spaces of
Line 9. D6finitions of these three types of survey work are as
f ol-Lows.

L) Construc tion Survey Work incLudes all work required to give
the contractor line, grade, and pay quantity documentation
on which construction work is progressing.

D I3itial Suryev Work incLudes running centerline, setting
right-of-way stakes, taking topography, running check levels
and cross sectioning the entire job. In addition, this
includes some minor structure stakeout, bridge stakeout,
staking by station as necessary, and some grading of right-
of-way hubs.

3) Final- Survey Wo-rE includes running centerline, t.aking topography,
and cross sectioning right-of-way.

9. Repeat Steps Five and Six for 300, and 400 Activities li-sted.

10. Sum alL 300 Activities for each period and enter the totaLs on
Line 10.

X-1. Sum all 400 Activities for each period and enter totals on
Line 11.

L2. Sum all- activities (200, 100, 300, 400) for each period and
enter the totals on Line 12.

-19-



STEP TIIREE

SI'MMARIZE PROJECT HOI'RS

FOR EACII T'WO.ITEEK PERIOD

FOR RESIDBIT ENGINEER OTFICE

Once man-hotrrs have been projected on a proJect basLs, a Resident

Engineer needs to s@arize the info:matLon pertainlng to his offtce for

each period on a proJect-by-project basLs for reference and for sub,ml.ssion

to the DistrLct and Construction Engineers. Form H has been designed to

perfo::ur this function,

To fill out Fo:m H:

1. Enter the Resident EngLneer office number whlch the sr.rrmary
represents on Line 1.

2. Enter the date on Line 2.

3. Sign Form H on Line 3.

4 Enter the trvo-week periods which the projectLons rePresent on
Line 4.

5 Enter the project ntmbers for which projectf.ons have been made
on Line 5.

6. Under each project ntmber, insert the man-hour proJections made
for each engineering functf.on. These may be readily obtained
frm Fort G for each project.

7 Total each Line to obtain the projected Residency man-hour
projection for each engineering function and enter in Coh.mn 6
and totaL alL man-hour projections for a ResLdent Engineer office
projection for the perLod specified.

8. Repeat Steps Six and Seven for each of the periods belng comput,ed

9. Send eopies of Form H to the District and Construction Engineer.

-20-



s
E'
o,
aq)

o
a
E
.9
6)
o.

(1,
o
E €-o 69

L

G

dz
oo
o
q

dz
(,
iJ
o
L

dz
o
c,
o
G

dz
(,
(!
o

o.

z
I
o,
o

o-

Ciz
(,
(D

o
o.

dz
?J
(!,

o
c.

oz
CJo
o
a

o
t.rJ

E

tro

r.c

O
IJJ
-,o
G,
o- 6'o

>=
9.=- Et5<

oo(\t
L
o'E-
Ya,
E'=
LFo(J()<

ao
- 

(?,

(E3

'HE gr
'=o.=
oq, >q9.=
: .= 'c,(a= <

oo
-:. €,

E
o>

o< o

I
Fl
CN

t

ce

!
E
o)
(E

a
(U
(J

=
C,
Z
(u
.g^
oo)
uJ i!EO

cl,
oI
G
UJ
G

IIJ
UI

?o
=t-
G,
o
TL

o
G

o
Fo
IJJ

-o
CE
o-

Fo
F
tL
o
cE

=
=
ca

o
ll-

&



STEP FOUR

COMPUTE MAN.HOURS AVAILABLE

IN RESIDEM ENGINEER OFFICE

I{ith the completion of Step Three the Resident Engineer hae projected

his man-hours needed. Now, he muet project man-hours currently available

for each period scheduled. Form I tabulates this information.

To fiLL out Form I:

1. Enter the Resident Engineer office number on Line 1.

2. Enter the date on Line 2.

3. Sign Eo:m I on Line 3.

4. Enter in CoLumn 4 each period for which man-hour availability
is being computed.

5. Enter in Column 5 the number of empl-oyees anticipated to be
working in the Resident office for each period, excluding the
Resident Engineer.

6. Enter in Column 6 the number of man-hours that will normally
be worked by an employee during each two-week period scheduled.
(fnis is 80 hours less any DepartmentaL holiday time).

7 I"Iu1itp1y the Number of Employees in the office by the Man-Hours
of Normal Work in Two-Week Period (Col-umn 5 X Colugrn 6) and enter
the product in Column 7, Man-Hours in Two-Week Period for Office
(excluding leave time).

8. In Columns 8, 9, and 10, enter the name, date(s), and hours of
l-eave time anticipated for any empLoyee that this is known.
This incl-udes extended il-lnesses, advance annuaL Leave requests,
and other similar reasons, of employees ln the Resident office.

9. Compute the totaL hours unavailabLe by sunrning Column 10 and
entering the total for each period in Column 11.

10. Subtract total Hours Unavailable (Line lL) from Man-Hours in
Two-Week Period for offi.ce (CoLunn 7) to obtain Maa.-Hours
Available for Period and enter the difference in Column 12.

-22-
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STEP FIVE

COMPARE MANPOWER AVAII"ABILITY

AND MANPOWER PROJECTIONS

FOR TWO-WEEK PERIODS

Man-hour ppoj,ectlons have been made and man-hour avatlability

estimated. The two are compared on Form J.

To fill out Form J:

l-. Enter the Resident Englneer office number on Line L.

2. Enter the date on Line 2.

3. Sign the form on Line 3.

4. Enter each period being scheduled on Line 4.

5. Transfer man-hours avaiLable (fr,om Form I) to the corresponding
period on Line 5.

6. Transfer man-hour projectione (from Forn H) to the corresponding
period on Line 6.

7. Subtract Line 6 from Line 5 and enter on Line 7 fot each period.

8. Submit coplee of completed Form J to the District and Construc-
tion Englo€BE.

i
l

i

ii

I
-24-



COMPARISON BETWEEN PERSONNEL AVAILABILITY

AND NEEDS AT RESIDENT ENGINEER OFFICE

FOR TWO.WEEK PERIODS

RE Office No. (1)

Date (2)

Calculated by: (3)

Period Scheduled (4)

Man-Hours Available
for period (5)

(From Form l)

Man-Hours Projected
for period (6)

(From Form H)

Net (+ or -) (71

(5-6=7)

-25-
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STEP SD(

RECTIFY SIS{IFICAI.IT

DISFERENCES BETI^IEEN AVAILABI],ITY

OF PERSONNEL AI.ID MAN.IIOUR

PROJECTIONS FOR fi,IO.TIEEK

PERIODS

A meeting wilL be held every four weeks by the District Engineer where

each Resident Engineer will present his computaEions of available and pro-

jected man-hours. Significant differences denoting underst.affing or

overstaffing will be rectified on a temporary basie through short-term

assigrrnents at the District leveL between Resident Engineer offices in

that District. Trends wilL be analyzed using the Long-Range

Forecasting System projections.

Further, the Construction Managernent staff wiLL work with the District

EngLneer on long-range planning to dete:srine how many Construction Division

errployees the District needs to stay adequately staffed for the future

projects. General overstaffing in a District on a short-te:m basis will

be handled by various approved methods including secondary assigrments such

as locatlon surr/eys.

-26-
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STEP SE\TEN

SCTIEDIII.E PERSONNEL AI.TD

VEIIICLES FOR ]]I^IO.WEEK PERIOD

Steps One through Five which are explained in this manuaL, were

simpl.e, straightforward, mathematical calculations which office pereonneL

are capable of perforuing. In Step Six, however, judgement decisions

have to be made which require the Resldent Engineerrs or his Assietantrs

knowledge.

In Steps One through Fiver much work was done in projeeting man-hours

availabLe and man-hours needed for a Resident Engineer during the two-

week periods being analyzed. The best data available at the time

was used. As each two-week period approaches, chenges occur in

construction due to weather, changes in the contractor work pLan,

contractor scheduling errors, and other similar circumstances. Ihe

Resident Engineerts personnel is established for the two-week period in

Step Six and cannot be easily changed. These changes do not relieve the

Resident Englneer of the reiponsibtlity of consistently inspecting and

documenting contractorts work. There are items of work required of which

only the Resident Engineer and his personnel 8E€ awsreo

lhe contractor is required to submit g lwo-trleek Work Schedule,

due Thursday morning prior to the beginning of the scheduling period

(Chart II and Figure 2). It is strongly suggeeted that, during Peripds

when the contractor or his representative is on the Job or otherwise

availabler the Resident Engineer or his job inspector meet with the

'contractor and become famiLiar with the reaaons behind formal requests

for stakes and to learn of any significant changee in the contractorts

work effort.

t

-27 -
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FIGURE 2

TWO.WEE( WORK SCHEDTILE CERTIT'IC,ATION

ARKANSAS STATE HIGHWAY AND TRANSPORTATION DEPARTI/IENT

TWO.WEEK WORK SCHEDULE

(71 Stakes specifically requested by contractor during this two-week period are as follows:

Station Station Type Survey Work Requested

Week I

Week 2

(8) | (intend/do not intendl to work Saturdays should inclement weather and/or breakdown prevent work during the week.

(9) Comments by Contractor:

(101 Comments by Resident Engineer:

The Arkansas State Highway and Transportation Department Two-Week Work Schedule is to be prepared every two
weeks in compliance with the "Contractor Scheduling" Special Provision. The contractor preparing this schedule hereby
certifiesthattheabovescheduleisanaccurateestimate of the work. weather permitting, to be performed within the next
two weeks; and that the Resident Engineer will be notified within two work days of any significant changes in this schedule.

Submitted:

(11) Contractor

Approved

(12) Resident Engineer

ACTIVITY WORK SCHEDULE

Submitted:

(Dl Contractor

Approved:

(E) Resident Engineer



As was stated earlier, the man-hour availabil-ity and needs projec-

tions for a period were obtained usLng the best information available

at the tLoe and personnel were assigned t.o a Resident Engineer on that

basis. The Two-Week Work Schedule is the best inforrnation on cputfactorts

work that is aveiLable. When the Two-Week Work.Schedule is obtained,

the number of perasnnel available to a Resident Engineer is relativeLy

fixed.

After the lbo-Week Work Schedule is obtained, Resident Engineer work

is then scheduled using Form K.

To fill out Fort K:

1. Enter the Resldent Engineer office number of Line 1.

2. Enter Lhe date on Ll.ne 2,

3. Enter the period being scheduled on Line 3.

tr. In Colwrn 4, list aLL personneL avaiLabLe during the period being
scheduLed. Omit the Resident Engineer. List the survey party(ies)
on a separate Fo:::n K in a group or groups.

5

6

In Colrrmn 5, insert the vehicle numbers of equipment assigned
to specific personnel under the aporopriate col-r'mns. Assign-
ment of floating vehicles (vehicl.es not specifically assigned
to an ernployee) or excess vehicLes should be assigned as re-
quired.

Using the Two-Week Work Schedule from the contractor and
pe'rsonaL knowLedge of an mrpLoyeets capabilities, schedule
personneL to handLe work proposed by the contractor. Ex-
perience has shown that major operations such as IIot llix
Asphal-t lend themselves well to assignmerrt of personnel by job
and acttvity, However, when the contractor proposes severaL
activities with minor efforts in each, q,ssigrznent of inspec-
tion personneL to a job is desirable e.g. reinforced concrete
culvert and drop inl-et work schedul-ed by a contractor on a job
could require assignment of only one to tno personnel- if
contractor efforts were not of majot proportions
work shouLd be scheduLed on a crer'r basis, that isn scheduted
together. Here again, major work such as original or final
right-of-way cross sections lend themselves well to schedull.ng by
job and activity. Often. though the Resident Engineer wilL know
that a party is needed on a particular job for a period of time
to perform nrmerous activities. ThdEngineer shouLd schedule
the crew to a job in these case.s to handLe work as required.

-30-
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7

spdcial- efforts should be made to provide stakes specifically
requested by the contractor on his Two-Week Work Schedule
Recormnended staffing and ranges of desired crew sizes are in-
cluded in Appendix 5 for use in scheduling.

Nothing, however, will replace an Engineer?s judgement on

day-ge*6", requirements on a constluction job. The schedule, the
system, and alL the work done in these areas is to be used as a
guide to construction manporder planning. Al-terations in schedules
can and shoul-d be made as situations change.

Secondary assignment for each emptoyee should be made in
Column 7 so that whenever there are breakdowns in contracLor
equipment, weather changes, and other similar changes that
alter planned work, the employee knows what he is to do. Idle
time should never be a secondary assignment. Se1f-help
training, equipment servicing, final estimate preparation,
office work, and when appLicable, Leave at the Convenience of
the Department (t cOo) are alL examples of secondary assignments.

-32-



CIIAPTER III

DISTRICT ENGINEER

BASIS SCTIEDIILING SYSTE{

INSTRUCTIONS
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DISTRICT ENGINEER
BASIC SCITEDTILING SYSTIN,I

INSTRUCTIONS

The District Engineer ls the Resident Engineerts irnnediate supervisor.

Ite initially approves aL1 personnel actions, change orders, and other

simiLar actione. Therefore, it is only appropriate that he aLlocate

construction fleld personnel based on knowledge of his Resident EngLneers

personnel- needs. The Basic Scheduling System gives the District Engineer

more detailed infornation of those needs. Information obtained from the

Resident EngLneers in a District is gathered and computed from contractor

schedules in the same manner in each office and is therefore considered

consistent in Lts degree of reliability. This information aids the

District Engineer in making the objective decisions that he must make in

regard to Resident Engineerrs staffing. ILre District Engineer must

perfomr certain duties to fuIly utilize the Basic Scheduling System.

MEETTNG OF ALL RESIDENT ENGINEERS

A meeting of all Resident Engineers in the District must be caLled.

This should be held approximately one week prior to the first of the

two-week project planning periods to be discussed. Resident Engineers

should be given notice of this meeting two weeks in advance. A sampl-e

memorandum infornring Resident Engineers of a meeting of this nature

is provided by Table 2 .

This meeting is the main involvement of the District Engineer in the

Basic Scheduling System. This involvement, however, is critical to

achieving the objectives of the Basic Scheduling System - consistent

staffing of construction work at Resident Engineer offices in accordance

with project req.uirements.

-34-



TAsLE 2
INTER OFTICE MEMOR,ANDUM

SAI'IPLE }4EMORANDUI',I FOR D ISTRICT-WIDE
RESIDENT ENGINEER I'IEETING

DATE

Fonn |$lZ!-10r*-7.n 47 a,}/tl-ll-2n-x.P.

TO: Resident Engineers, Dlstrict,

EBOM: District Engineer

SIIBJECI: I'IEETING 0F DISIRICT PSSIDENI ENGINEERS

Please be advised th,at the Dlstrict Resident Englneers

wlLl rneet at (Sir") on (dalgl-:qgeqllate) at lace of mee . Persorinel

requiiments and allocations for the periods between (ggte) and (date) will

be discussed at that time.

Fo:me HrI, and J of the Basic Scheduling Systern are required to be

submitted to the Distrlct office no later than (-Ogfg-) for ttre above periods

and the following two week period (ending ..., . . , ).

Cons truc ti on tlanagement

-35-



PREPARATION

For this periodic meeting with Resident Engineers, perParation is

neceasary. The District Engineer receives three (3) forms from each

Resident Engineer prtor to the meeting (see sample forms following pages):

Form H - Sunrnary of Total Project Hours For Two-Week Periods

Form I - Computation of l"lan-Hours AvailabLe in Reeident Engineer
- office

Form J - Comparison Between Personnel- Availability and Needs at
Resident Engineer office for Two-i'Ieek Periods

These forms should be studied by the Dlstrict Engineer carefully.

+ If man-hour projections on Form I1 for particular project(s)
seem exceptionally high or low, they shouLd be noted for discussion
at the meeting.

+ Excessive leave time anticipated on Form I shouLd be noted for
discussion at the meeting. The District Engineer should note here
that the only leave time a Resident Engineer can anticipate is
extended illnesses, empl-oyeers birthdays and annual leave requested
welL in advance. Column (12) of Form I therefore inctudes only
these.

Over rhe last rhree (3) years (t974, L975, and 1976) construction

empl-oyeers sick leave amounted lo 2.3 percent of the total- work days and

annual leave averaged 4.8 percent. The District Engineer should consider

leave time in addition to that on Form I if he deems it significant. Also,

Column L? of Form I, Man-Hours AvaiLable For Period does not take into account

overtime work. It considers 8 hours as a normal work day. However, it does

take into account Department recognized holidays.

Fo::sr V, which is a sumnary of Forms H and I, compares man-hour

availability of Resident Engineer office personnel with projected man-hour

needs. This should be compared with those submitted by other Resident

Engineer offices in the District. The District Engineer should keep in
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FORM J

COMPARISON BETWEEN PERSONNEL AVAILABILITY

AND NEEDS AT RESIDENT ENGINEER OFFICE

FOR TWO.WEEK PERIODS

RE Office No. (1)

Date (2)

Calculated by: (3)

Period Scheduled (4)

Man-Hours Available
for period (5)

(From Form l)

Man-Hours Projected
for period (6)

(From Form H)

Net (+ or -) 0l
(5-6=7)



mind when courparing these figuree the above di-scussion of Forms 1{ end I

in determining whether there is in reaLity a need for more or l-ess personnel

in a parti-cul-ar Residency for the period(s) reviewed.

A Reeident Engineer office should be considered adequateLy staffed

in ter-ms of numbers if the man-hours projected and man-hours available are

within L5 percent of each other.

At the meeting held between the Resident Engineers and their District

Engineer, the District Engineer should question each Resident Engineer

regarding on the fozms submitted (H, I, J) giving the Resident an opportunity

to express any additional man-hour needs. Any significant changes the

Resident desires in the forms to make them reflect more accurate needs

should be discussed. For instance, if Form H projects 300 man-hours on a

project for a particular two-week period, and the Resident or District Engineer

knows from experience on that job or jobs of that nature that two men fuL1-

tlme couLd handle the antlclpat,ed work adequateLy, then L40 hours (SOO-f0O)

shouLd be deducted from the Man-Hours Projected on Form J during the meeting

if the Distrtct Engineer so desires. On the other hand tf a Resident Engineer

justifies, to the District Engi-neers satisfaction, man-hours in addition to

those hours projected on Form H, these shouLd be added to the projected

man-hours on Form J.

After the above discussion, reasonabl-y accurate estimates of man-

hours needs on a bi-weekly basis wilL have been obtained. An accurate

estimate of man-hour avaiLability was available on Form I. It is the

District Engineerts responeibility at this point to make the decision as

to what constitutes consistent staffing of construction projects for

each period based on the avaiLabLe information.
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Those offices which reflect significant man-hour availability should:

+ Be given additional aseignments such as surveys or tr.aining, general-Ly
the same ae secondary assignments, and/or

+ Temporarily loan specific personnel to other offices, generaLLy
within the District, which reflect a need for them.

Deslgnatlon of these activities is the District Engineerrs

responsibility. GeneraL guidance from the Central Office is provided

but the District Engineer, with his knowl-edge of the 1ocaI situations

and his control of Construction Dtvision fiel-d personnel in his

District, is the logical person to be the final judge of manpower assign-

mentg.

There are several areas of caution:

Overtime assignment of personnel, when practical, can increase
man-hour availability considerably. If this can satisfy the manPower

needs during a specified period, it should be considered.

Man-Hours availabLe many be wiLhin the desired tolerance (+ 15 percent)
and the proper number of personnel may be available for a particuLar period.
However, the District Engineer should satisfy himself, as should the Resident
Engineers, thaL the quaLity of personnel staffing an office for the period
is what it shouLd be. That is, an office should have a Proper blend of
supervisory and non-supervisiory personnel and it should have knowLedgble
inspectors in charge of each of the various major operations of the con-
tractor. For instance four Highway Engineer Aide Its, inexperienced in
survey work, woul-d not be considered an adequate survey Party regardless
of the man-hours of avaitability. On the other hand a survey party con-
sisting of two Highway CE IIIrs and one Engineer Assistant Highway II
wouLd be considered over qua}ified and therefore a waste of personnel re-
sources.

Job cl-assifications used by the Department, functional or otherwise,
may not describe an employeers ability adequately. This points out another
reason why it is critical that the District Engineer and his Resident
Engineers discuss their personnel needs.

If general overstaffing occurs in a District, and there are no in-
dications that additional personneL are needed in surrounding Districts,
the District Engineer should assign surveys, training, and other work
that may not be essential to the Construction Division but are productive
when performed.

When generat understaffing in an entire District occurs, the District
Engineer should contact the construction office to determine the avail-
ability or additional personnel.
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If there is still a shortage, the Distrlct Engineer should
review closely each of his Resident officet,a DarlPower needs and then
balance the staffing assigrment €Imong the Residencies.

In sunrnary, the Basi.c Schedullng System is a managment system for use

by the District Engineer and his Resident Engineers to staff construction

projects for short periods of time. The Dlstrict Engineerrs major in-

volvement in this Basic ScheduLing System occure during meetings hel-d with

his Resident Engin€€rso The Reeident Engineer is the front-line supervisor

of personnel on a day-16-day basis. IIe has been aided by consistent efforts

to staff his work through the use of the Basic Scheduling System.

The next. chapter provides background information on another system

which aids the construction managenent process, namely the Long-Range

Forecasting System.
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CTiAPTER IV

DISTRICT ElIGTNEER

LONG-RANGE FORXCASTING SYSTM{

]NSTRUCTIONS

-43-



DISTRICT ENGINEER

LONG-RANGE FOREC,ASTING SYSTEM

INSTRUCTIONS

The Introduction to this Operations DlanuaL has provided generaL

information on the Long-Range Forecasting System which was developed

for the Department aa a resuLt of the Construction Management Research

Project. The purpose of this Chapter is to provide more detailed in-

formation for the District Engineerrs understanding of the system

to explain the role of the Construction Engineerts office with

regard to the Long-Range Forecasting System; and to give an example

with regard to the District Engineerrs use of the system.

THE LOI{G.RANG E FORECASTING SYSTE}4

The Long-Range Forecasting System refers t,o the prediction or the

eetimetion of future manpower requirements for the Construction Division

field operations on a job-by-job and District-by-District basis. FleLd

operations, as used here, involves all surveyingr inspection, and

documentation activities conducted by personnel assigned to a District

or Resident Engineer.

The Long-Range Forecasting System provides information on the number

of total- man-hours required for field operations for any future construction

project; the number of man-hours, distributed by month, required for field

operations for any future construction project; the monthly staffing required

by each District and the entire State for field operations for the anticipated

construction projects; and the importance of any future project and/or

group of projects on the staffing of a District office or of the entire

State.

The resul-ts of the forecast are obtained by means of a computer

printout. The computer analysis is updated and rerun each month. This

-44-



model ls extremely useful to the District Engineerse to the Con-

struction Engineer and the DepartmenL in determining their future staffing

needs.

In the Long-Range Forecasting System, there are special terms which

describe the various cmponents. Listed below are the key te:mrs and their

definitions:

Eistoric Ptoigcgq - Ttrese are construction projects that have been
corrpLeted and finaLed. A project is designated as finaled
when the project has been accepled and aLL of the docunentatLon
has been completed by the Resident Engineer and received by
the FinaL Estimates Section.

Current Projects - These are on- going construction projects.

Fr'lure PrgjeqEq - These are construction projeets which have not yet
been Let to contract but which are progr.arrEned for a future
letting.

Data Base - A data base is a collection of info:mation. Thf.s system
maintains two data bases, the Historic Proiect Computer File
and the Current/Future Project Computer FiLe. The Historic
Project data base contains info:mation about the various
characteristics of completed Departuent construction projects.
The Current/Future Project data base contains information about
the various project characteristics of on-going and future
Deparftnent construction projects. The data bases are seperateLy
maintained and the onLy interaction occurs when a project is
conpleted. Then the info::nation about the project is moved
from the Current/Future data base to the llistoric data base'

CompuLer Files - There are two separate computer fiIes. One fiLe is
sorted on disc and is caLLed the llistoric Computer File. This
fiLe contains all of the info::nation about historic construction
projects. The second conputer fiLe is stored on key punch cards,
and contains aLl of the information on current and future projects.
This file is calLed the Current/Future Computer File.

Physical Iiles - The physical fiLes contain the data sheets on which
all project info:mation is originally coLlected and stored.
This file is a dupl-icate of the Computer Fi1e. There are three
sets of physicaL fiLes: future projects, current projects, and
hiet,orlc projeets.

Sr:nrrarT TabLe - This is the output dispLay that f-ists, for each
project, the monthly man-hour projections.

Job Data Sheet - This is the sheet on which original project infoma-
tion is recorded. ltrey are kept in the Physical Flles.
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Computer Declcs - These are decks of IBM co'rnputer eards that are used
to make the appropriate additions, corrections and deletions to
the Corrputer Files and the forecasting model. Each alteration
to the Ptrysical FiLes must eventuaLly be made to the Cmputer
FiLes. Ihese cmputer decks are the vehicles for accessing and
changing the Computer Files. There are seven computer deeks for
the Construction Manageurent Coordinator. They are:

1) ADDITIONS - This deck is used to add info::nation about
a previously unlisted project to the Current/Future
Computer File.

2) CORRXCTIONS - Ttris deck is used to update or change any
data itecn or projects already a part of the

. Current/Future or llistoric Courputer Fi1e.

3) TRA}{SFER - This deck is used to transfer a project frm
the Current/Future Cornputer FiLe to the Historic
FiLe.

{+) MoDEI,S - Ihis deck is used to input regression prediction
equations to the Long-Range Forecasting System.

5) REPORTER - This deck is used to generate a forecast
report of the monthly inspectLon man-hours.

6) REGRESSION - ltris deck is used to perfotm a regression
anaLysis on selected data.

7) PLOT - ltris deck is used to generate graphs of man-hours
plotted as a function of any desired data iteur in
order to view the relationships between those
variables.

CONSIS.UCTION EI.IGINEER OFFICE

The Const:rrction Management Coordinator is responsibLe for identifying

future and current const:rrction projects, completing a data sheet for

each project and reguLarly updating this data sheet with the most recent

available information about each item on the data sheet. Ttre Construction

Manageurent Coordinator wiLL contact various sources (the Progran Planning

Section of the Planning and Research Division, the Accounting Section and

the Final Estimates Section) on a reguLar basis in order'to maintain

this future and current fiLe.

lnforration about specific State Aid funded projects is not avail-
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for future projects because the State Aid Division cannot identify the

specific projects that wi1L be constructed beyond a one-month period.

Therefore, because these future construction projects cannot be

identified, the Construction Management Coordinator will utiLize an

estimate of the gross tota1 of inspection man-hours for each Distrlct

for each month for a trf,o year planning horizon by means of a special

component which has been added to the Long-Rsnge Forecasting System.

USE OF ITIE SYSIB{

lhe cmputer modeL which was developed provides infomation on each

future project programned to begin during the pLanning period and

presents a monthLy estirnate of the nr:rnber of inspection man-hours re- .

quLred for each project. the pl-anning period generaLly will be for 24

months. I\,vo corrputer printout sheets are required to display th,e 24

months planning period. T\uo sanrple output sheets and a discussion of

each item of these data sheets follow.

The first output sheet, Figure 2, displays the monthly man-hours

forecasts for the first tvrelve months of the pLanning period for all the

current and future projects in Distriet 3. fhe second output sheet, Figure {,

dispLays the same information for the second twelve months of the pLanning

period. Followi.ng is a discussion of each coLumn.

L. County: The county code is displayed in this coLr:mn. The first
digit of this code indicates the District in which the
project is loeated. A11 projects are first sorted by
the county code in order to group aLL projects in the
sa:ne Distriet together.

2. Job: The project job ntmber is Listed in colunn 2. A
second sort can be performed so that the projects
within a District r.zouLd be f.isted in order of the job
nuuber.

Start Date: r}re actuaL or estimated date the proJect r^7as or
wiLl be started is Lleted in this column. A second
sort may aLso be performed using this colurn rather than
the job coltdn.
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4 Comp date: Itre date the proJect is estilrated to be conrpleted
is Listed in this coltrnn.

5 TotaL Manhrs: The regression prediction equation estimate of the
total man-hours required to inspect the project is listed
in this column.

6. Already Distrib: Itre estimated man-hours that have been distri-
buted over past months are listed in this cohrsrn. flris
colurn wiLL be zeto fot future projects and will dis-
pLay a value onLy for current (on-going) projects.
Ttris coLtmn displ-ays the estimate of aLready distrubuted
man-hours and not the actual amount of man-hours that
rrere required Lo inspect the construction project to
date.

7 through 18: Ttre esti.urated inspectton man-hours for each month
for each project are I-isted in these coh,mns for the
first L2 months of the planning period. Colrrmn 7
represents the first month of the planning period.

L9. Undistri Balanee: The totaL inspection man-hours that have not
been distributed prior to or during the Past 12 months
are listed in this colrrmn.

20 STAIE AID: lhe estimate of the inspection man-hours for aLL
future State-Aid funded projects are displayed on this
row.

2L. District 3: Ttris row displays the srm of the monthLy man-hours
estimates for aLL current and future projects in the
District.

22 through 26: Sasne as columns 1 through 5.

27. Already Distrib: This col-unn dispLays the totaL inspection man-
hours that have aLready been distributed either prior
to or during the first year of the planning period.

28 through 39: T1re esti:nated inspection man-hours for the second
12 months of the pLanning period are f.isted in these
cohsnns.

40. Undistri Balance: The total inspection man-houls that have not
been distributed prior to or during xhe 24 month pLanning
period are listed in this cohmrn. Projects that are
anticipated to be conpleted during the 24 month planning
period r,rilI f.ist a zero in this coltmn. Projects that
are anticipated to extend beyond the pLanning period
wilL display the total undistributed inspection man-
hours.

The info:mation from the Long-Range Forecasting System can be utiliaed
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to suppLement information obtained from the Basic Schedultng System. It

has been previously discussed that the Basic Scheduling Systecr provides

infornatton for periods up to twelve weeks. If the District Engineer

desires inforration for projects beyond the tweLve week planning period,

it can be obtained from the Construction Management Coordinator who will

utiLize the Long-Range Forecasting System printouts.

For exarnple, if the District Engineer in District 3 wishes to know

man-hour requirements for job ntanbet 3-29-7 during the months of January,

February, March and, April ilg78, the computer printout wiLL show the results.

For exampte:

22
County

24
Start
Date

25
Comp
Date

28
Jan

78

29
Feb
78

30
Mar
78

3L
ApriL

78

23
Job

26
Totai.
Manhrs

27
ALready
Distrib

3l s-29-7 7-77 4-78 2084 L579 r35 T25 118 125

A partial listing of the information and courses of action availabte

to the District Engineer incLudes:

a) the project requires a totaL of 503 man-hours during L978 for
conp letion.

b) manpolrer needs wilL be relatively constant in the months of
January, Febnrary, March and April amounting to cLose to fulI time
for one individual- during each month.

c) lf this project workl-oad increases the staffing requirements on
a Resident Engineerts office beyond current capacity, the District
Engineer can increase the Resident Engineerrs resources.

d) if Project 3-29-7 increases the worki.oad on a Resident Engineer
office beyond capacity as deterurined by current and/or anticipated
resource Levels, the District Engineer can coordinate the project
aetivity so that it is undertaken at a more favorabLe time or assign
this project to another Resident Engineer.

Many othef, management decisLons and capabilities in addition to those

discussed above are nor'r avaiLabLe as a result of the Long-Range Forecasting
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System. It should be emphasized that the Construction Management Co-

ordinator wilL be able to aid the Dlstrict Engineers in the use of the

Long-Range Forecasting System. For example, the Coordinator should indicate

in his analysie that the projections do not include Resident Engineers and

his staff who are considered |tfixed stafftt.

The District Engineers now have a mechanism to determine trends toward

future m€rnpower requirements. Iliring of addltlonal personnel can be

justified on the basis of information provided, as can the permanent

transfer of personneL who could be better utilized in other Locations.

These decisions have been made in the past by the District and Constructlon

Engineers with little more than intuition to go on. The Long-Range

Forecasting System, therefore, is a step toward systematic, consistent

manpower planning.

t

I
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Nr:mber

1,.

2.

3.

4

5

AP?ENDD(

Engineering ActivitY List.....

Engineerlng Actlvitles
Descriptlong....... .....................

Contract Pay ltems Related
To Engineering and Contractor...........

Standard ?lanning Units..........

Reconrnended Staffing and
Crgw Si2gg.o.....o...... ......

58

?age

54

7L

85

91

I

I
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EIiIG]NEERING ACTIVIIY LIST
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ACTIVITY LIST

Activity Activity Title

lOO SURVEY ACTIVITIES

101 Run Centerline

102 Set R/W Stakes & Hub

103 Take Topography

104 Run Check Levels

105 Cross Section R/W

106 Minor Structure Stakeout

107 Bridge Stakeout

108 Staking by Stat.ion (e.g. overlay)

109 Grade R/W Hubs

110 Stake R/W for Earthwork

111 Set Blue Tops

LLZ Curb and/or Gutter Stakeout

113 Seeding Item Stakeout

114 Pit Cross Section

2OO CONSTRUCTION ACTIVITIES

Unit

Sra/Hr

Sta/Hr

Sra/Hr

Sta/IIr

Sta/IIr

LF/Hr

Bridge/Hr

Sta/IIr

Sta/IIr

Sra/Hr

Sta/Hr

LF/Hr

Acre/Hr

Pit/Hr

p

2L7

2L8

2L9

zL9

?L9

220

220

22L

zzL

222

?22

Inspection

Inspection

Inspection

Checking

Material-s

Inspection

IlateriaLs

Inspection

Materials

Inspection

Checking

Clearing & Removal Item

Fencing Item

Earthwork

Earthwork

Earthwork

Reconstructed Base Course

Reconstructed Bsse Course

Shaping Roadway

Shaping Roadway

Granular l'later i al-Volume

Granular Material-Volume
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Acre/Hr

tF/Hr

CY/Irr

GY/Hr

CY/Hr

Sta/IIr

% of 2207

Sta/Hr

% of 22LT

cY/Hr

CY/Hr



2OO CONSTRUCTION ACTIVITIES

222

223

223

223

224

224

225

225

225

?26

226

2.26

227

227

228

228

228

229

229

229

230

23L

232

233

234

235

Ilaterials

Inspection

Checking

MateriaLs

Inspection

Checking

Inspection

Checking

Materials

Inspection

Checking

MateriaLs

Inspection

Checking

Inspection

Checking

Materials

Inspection

Checking

I"lateriaLs

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

% of 222C

Ton/IIr

Ton/Hr

% of 223C

Ga1/IIr

Gal/IIr

SY/IIr

SY/Hr

% of Z25T

Ton/IIr

Ton/Ilr

Ton/Hr

Ton/Hr

Ton/Hr

SY/Hr

SY/Hr

"L of 2281

SY/HT

SY/Hr

"L of 2297

LF/Hr

CYlHr

LF/Hr

CY/Hr

Lb/Hr

% of 2337

Granul ar Materi aL -Volr-rme

Granular l{aterial-Weight

Granular L1aterial-Wei ght

Granular llaterial-Wei ght

Prime Coat

Prime Coat

St,abil-ized Base

Stabilized Base

Stabil-ized Base

Hot lulix Asphalt-Roadway

Hot Mix Asphalt-Roadway

Hot Mix Asphalt-Roadway

Hot Mix Asphalt-Plant

IIot Mix Asphalt-Plant

Bituminous Surface Treatment

Bituminous Surface TreaUnent

Bitiminous Surface Treatment

Concrete Pavement, Base

Concrete Pavement, Base

Concrete Pavement, Base

Pipe Installation

Concrete - RC Box Culverts

Piling

Bridge Concrete 
"

Structural SteeL

Incidental Bridge Work
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2OO CONSTRUCTION ACTIVITIES

236

237

239

347

348

349

3s0

351

352

353

354

355

400 oFF ICE ACTIVITIES

460

Curb and/or Gutter

l{i scel Laneous Concrete

Concrete Aggregate Testing
(excl-uding concrete f;avement)

Concrete Plant

Seeding

Guard Fence Installation

Riprap, Dumped

Riprap, Dumped

Sod Mulch

Sod Mulch

Miscel-laneous Survey Work

Preparation of Grade Books

Fabrication and/or Casting Yard

MisceLlaneous Construction Work

Project Supervision

Travel Time

Training

Idle Time

Resident Engineer

Preparation of Final Estimate

General Office Work

LF/Hr

CY/Hr

% of 23LI, 233I, 236T,
& 237r

% of Z31-I, 233I, 236T,
& 2377

Acres/Hr

LF/Hr

SY/Hr

SY/Hr

CY IHT

CYi Hr

% of 200 Activities

% of 200 Activities

Inspection

InspecLion

llaterials

Inspect ion

Inspection

Inspection

Inspection

Checking

Inspection

Checking

240

24L

242

243

243

244

244

3OO SUPERVISION AI{D MISCELLANEOUS

46L
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7" of I00 Activities

% of L00 Activities

As Needed

% of 200 Activities

7. of 100, 200 Activities

% of 100, 200 Activities

As Needed

None

None
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BIGINEERING ACTTVITIES DESCRIPTION

Itre following pages include general descriptions of each of the

Construction DivisLon work activities. Ttrese descriptions l.ncLude a

brief sutrnar:f of the tasks that are involved in each activity.

The activities are divtded into four functional areas. These

are:

Survey
Construction
Supervision
Office Activities

100
200
300
400

When reportlng Survey 100 Acttvities, it should be noted that and

Itsrr or rrRrr should follow the activity. A itstt deslgnates initial stake-

out, fitrile rrR[ represents replacement stakeout.

When reporting Construetion 200 Activities, eaeh shouLd have

rrIrr, rrcil, or rrMrt foLlwoing the reported activity. ItIrt designates inspection,

ItCrr represents checking, end trl{rt represents materials or test.

-59-



ACTIVITY DESCRIPTIONS

100 SURVEY woRK (roo s. 100 n)

AcliqlJy__Nq. Unit

Sta.

Activity Title

Run Centerline

Sta. Set, R/W Stakes
and Hub

Sta. Take Topography

Sta. Run Check Level-s

Sta. Cross Section
R/w

L.r. Minor Structure
Stake Out

Description

Includes: 1) Establishing control
points; 2) neferencing control points
(as needed); and 3) Running centerline

Includes: 1) Measuring R/W distance
off established f; or establishing
the R/W line using a transit on R/W
line (as one would nrn S); 2)
Setting hub and guard stakes at each
station and R/W change; and 3) Mark-
ing stakes with the station number and
distance right or Left of $.

Includes: L) Measuring off estab-
lished Q,, the perpendicular dis-
tance of any and all- objects on the
R/W, e.g., trees, driveways, pipe,
buildings, utilities, fences, etci
and 2) Drawing a sketch of same
in field book showing all pertinent
information.

Includes: L) Locating pLan bench
marks; 2) Setting additional and
transferring existing bench marks
out of construction limits; 3)
Running accurate LeveL circuit,; 4)
Recording the circuit and bench
mark descriptions, a1-ong with eleva-
tions of samel and 5) Checking notes

Includes: l-) fating cross sections
(on roadway and channel, originaL
and final) at proper iniervals; Z)
Checking and tying of final cross
sections to originaLsl and 3)
Keeping accurate and complete
field notes.

Inctudes: L) Staking the cent,erline
location of structure such as R.C.
box and pipe culverts; 2) Profiling
the existing drainage; 3) Ust.abLish-
ing the desired flow line of struc-
ture; 4) Hubbing, grading, and com-
puting cut or fill to flow line off
hub; 5) Recording tasks 1-4 on a
sketch in fieLd book; 5) Marking
stakes as needed; and 7) Staking
headwaLl line as needed.

r.01

L02.

r03

104

105

106
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Activity No. Unit Activity Tltle

L07 Each Bridge Stake Out

108 Sta. Staking by
Station

(".g. overlay)

109 Sta. Grade R/W Hubs

110 Sta. St.ake R/W for
Earthwork

1l_1 Sta. Set Blue Tops

Lt? L.r. Curb and/or
Gutter Stakeout

113 Acre Seeding Item
Stakeout

Pit Cross
Sections

Descqiption

Includes: 1) Establishing bridge
and bent Q; 2) Offset stakes on
same; 3) Referencing control- pointsl
4) Transferring bench marks as r€c-
essary; and 5) Recording the above
in fiel-d book.

Incl-udes: 1) Chaining distances; and
2) Setting stakes out at necessary in
tervaLs (overlays, reconstructed base,
etc. )

Includes: 1) Level work and note
keeping; and 2) Grading R/W hubs,
(lf not al-ready done with cross
sections).

Includes: 1) Computing cuts and
filtrs off R/W hubs, along with dis-
tances to edge subgrade, bottom of
ditch, etc; 2) Marking stakes with
appropriate informatlon or slope
staking; and 3) Recording pertinent
information in fieLd book.

Includes: 1) Establishing centertine
and shoulder line (and any other
break point,s); and 2) Driving hubs
to grade at needed intervals.

Incl-udes: 1) Establishing line and
grade for curb and/or gutter; Z)
Setting offset line and grading same;
3) Figuring cuts or fi1ls and dis-
tances to gutter line and grade; and
4) Placing information on stakes and
in fiel-d book.

Includes: 1) Measuring, calcutating
and inserting in field book all areas
to be seeded, overseeded, mulch
covered, etc. (iterns by acre); and
2) Setting stakes out with appro-
priate notations.

Includes: 1) Establishing a base
line offset l-ines, md bench marks;
2) Referencing the same; 3) Cross
sectioning pit (original and final);
and 4) Tying the original and final
cross sections.

LL4 Each
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200 coNsrRucltroN I^IoRK (200r, 200c 200I,r)

@.
2L7

2L8

zlg

220

Unit

Acre

Activity Title

Clearing and
Removat Item

L.F. Fencing Item

C.Y. Earthwork

St.a. Reconstructed
Base Course

Sta. Shaping Roadway

Description

(f) Inspection Activity includes:
1) Inspeetion of Clearing, Grubb-
ing and Removal Item work per-
formed by cont,ractori 2) CalcuLa-
tions and fieLd book notations
necessary for Current Estimatesl
and 3) Diary submittal.

(f) Inspection Activity incLudes:
1) Inspection of the const:rrction
of fencing items on plansl and
2) Oiary submittal.

(f) Inspection Activity includes:
1) Inspection of contractorts
earthwork operations; 2)
Stringi.ining finished grade;
and 3) Diary submittal.

(C) Checting Activity includes: 1)
The filling out of any appli-
cable daily reports used to
document pay quantity (vehicle
measure).

(t"t) Uaterials and Tests Activity in-
cludes: l-) Proctors; 2) Densities;
3) Gradationsl 4) P.I.rs (Plas-
ticity Indices); and 5) Sample
submissions to Central Office Lab.

(f) Inspection Activity includes: 1)
Inspecting contractorrs oPera-
tions - line, grade, and com-
paction efforts; and 2) Oiary
submittal.

(t"t) Materials and Tests Activity in-
cl-udes; 1) Proctors; 2) Pen-
sities; 3) Sounding; and 4)
SampLe submittaLs to Central
Office Lab.

(f) Inspection Activity includes:
1) Inspect.ing contractorts oPera-
tion - f.ine, grade, and compac-
tion proceduresl

(t"t) ytaterials and Tests Activity in-
cludes: L) Proctors 2) Densities;
and 3) Sample submittaLs to Cen-
tral Office Lab.

22L
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Activity No. Unit Activi

224 (eontinued)

225 s.Y. Stabilized Base

226 Ton

Description

(C) Ctrecting Activity incLudes: 1)
Filling out applicable daiLy re-
port form to document pay quantity;
2) Taking and recording temperature
of applicationg and 3) trsticking'r
the distributor.

(l) tnspection Activity includes: 1)
Inspecting equipment used; 2)
Inspecting contractor operations
(aII phases - application of
stabilizing material, mixing,
compaction) ; 3) Stringl-ining

ty Title

finished product
submittal; and 5

4) oiary
Filling out.

;
)

aPpl icable Inspectorfs report
fotm.

(C) Chectcing Activity includes: 1)
Filling out documentation formsl
and 2) Helping Inspector

(U) Uaterials and Tests Activity
includes: 1) Proctors; 2.)

Densities; and 3) Soundings.

(f) Inspection Activity includes: 1)
Inspecting equipment; D Inspect-
ing pl-acement and compaction
methods; 3) Insuring rate of
placement in accordance with
pl-ans; 4) Diary submittal; and
5) Obtaining proper scale cali-
bration, and 5) checking finished
surface with rolLing straightedge.

(C) Ctrecting Activity includes; L)
Filling out applicabLe daily
report form; 2) Checking and
recording temperaturel 3)
Checking subtraction of scate
man; and 4) Helping Inspector.

(Pt) t"taterials and Tests Activity
invoLves running of sand cone
densities on Hot l"lix StabiLlzed
Base.
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Activity No. Unit Activitv Title !es-q!ip!ien

Inspection Activity includes: 1)
Inspecting placement and compac-
tion effortsl 2) Strtnglining
finished productl 3) Measuring
trucks; 4) Keeping rate of place-
ment uniforml and 5) Diary Sub-
mittal.

(e) Cnecking Activity includes: 1)
Filling out applicable daily re-
port form to document this pay
quantity; and 2) Insuring that
trucks deliver ful-l l-oads.

(M) t"taterials and Test Activity in-
cludes: 1) Gradations; 2) f.t.ts
(Plasticity Indices); 3) Proctors,
4) Densities; 5) Soundings; and
6) Sample submittals to Central
0ffice Lab.

Inspection Activity includes: 1)
Inspecting placement and compac-
t,ion ef forts; D St.ringlining
finished product; 3) Keeping rate
of pl-acement uniforml 4) Obtaining
proper scale certification; and
5) Oiary Submitt.al.

(C) Checting Activity incLudes: 1)
Filling out applicable daily
report form to document pay
quantity; and 2) Subtracting
tare from gross weights and
checking s€rme.

(M) I"taterials and Tests Activity ln-
cludes: 1) Proctors; 2) Densi-
ties; 3) Gradationsl 4) P.I.ts
(Plasticity Indices); 5) Sound-
ings; 6) Moisture content; and
7) Sample submittaLs to Central
Office Lab.

(l) tnspection Activity includes:
Obtaining proper distributor
calibrations and material- certi-
fications; 2) Inspecting equip-
ment used; 3) Inspecting con-
tractorIs priming operationsI
D Insuring that rate of appli-
cation is within permissible
limits; and 5) Diary Submlttal.

222

?23

2?.4

c.Y.

Ton

Granul-ar MateriaL (I)
Volume

Granular Material- (I)
Weight

Gal. Prime Coat.
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Activitv No.

227

228

zz9

Activity Titi-e

Hot Mix Asphalt -
Plant

Bituminous
Surface
Treatment

Concrete Pave-
ment, Base

Unit

Ton

S.Y.

S.Y.

Description

(t) ectivity includes: L) Gradationsl
2) Extractionsl 3) Densities;
0 Inspecting plant and con-
tractorrs methods of producing
Hot Mix; and 5) Submitral of
Samples to Central Office Lab.
Often, a man from MateriaLs and
Tests performs this activity.

(C) Ctrecking Activity includes: 1)
Filling out appLicabLe daily re-
port form for documentation of
pay quantity; 2) Checking and re-
cording temperature of hot mix;
and 3) Subtracting tare from
gross weight and checking same.

(f) Inspection Activity includes: 1)
Inspecting equipment; D Inspect-
ing contractorts methods; 3)
Keeping rate of appl-ication as
desired; 4) Ileasuring trucks or
obtaining scale certifications;
5) Obtaining distributor cali-
brat.ion; and 6) Diary submittaL.

(C) Chectcing Activity includes; 1)
Filling out applicable daiLy re-
port(s); 2) Taking and recording
temperature of asphalt; and 3)
IIelping Inspector.

(t"t) Uaterials and Tests Activity in-
cludes: 1) Gradations; 2) Uois-
ture Contentl and 3) Sample sub-
mittals to Central Office Lab.

(f) Inspection Activity incLudes:
1) Checking equipment and ob-
taining proper scaLe calibra-
tion; D Inspecting forms and
reinforcing steel placement; 3)
Inspecting aL1 contractorrs opera-
tions - concret,e placement,,
finishing, and curingl 4) Casting
beam, cyLinders, running sLump,
and air entrainment tests; 5)
Diary submittal; 6) fi[ing out
proper inspectorrs report.

Thls activity includes bridge
approach slabs and/or gutters.
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Activity No.

229 (Cottinued)

230

23r c. Y.

?32

Unit Activity Tit,le Description

(C) Ctrecting Activity includes; 1)
FilLing out applicable daily
report form; and 2) Helping
Inspector.

(U) t"taterials and Tests Activity in-
cludes: 1) Gradations; and 2)
Sample submittals to Central
Office Lab.

L.F. Pipe Installation (I) Inspection Activity includes:
1) Ghecking location and grade;
2) Inspecting contractor opera-
ttons - excavation, inst,allation
and backfilL; 3) Documentation of
pay quantity in field book; and 4)
Diary submittal.

Concrete - R.C.
Box Culverts

Piling

Bridge Concrete

(f) Inspection Activity includes: 1)
Checking culvert location and
grade; 2) Inspecting contractor
operations - forming, pouring,
stripping forms, rubbing, and
curing; 3) Casting of cylinders
and running slump; 4) Documenta-
tion of pay quantity in fiel-d
book; and 5) Diary submittal.

?33

L.F.

C.Y.

(r)

(r)

Inspection Activity includes :

J-) Inspecting contractorr s
equipment; 2) obtaining pro-
per materials certification;
3) Giving contractor line arrd
grade; 4) Inspecting contractorts
pile driving operations; 5) fiff-
ing out proper report form for
documentation of pay quantity;
and 5) Diary SubmittaL.

Inspection Activity includes: 1)
Inspecting contractort s opera-
tions - forming, pouring,
sLripping formsrrubbing, and
curingl 2) Casting of cylinders,
running slumps; 3) Ctving and
checking line and grade; 4)
Documentation of pay quantlty
in field book; and 5) Diary
submittal.
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Activity No. Unit

Lb.

% 2337

L.r. Curb and/or
Gutter

C.Y. LliscelLaneous
Concrete

% 23LI, Concrete Aggre-
233T, gate Testing
236I, (excLuding con-
2371 crete pavement)

7" Z3LI, Concrete Plant
233L, Inspection
236T,
237r

(f) Inspecticr Activity includes: 1)
Checking line and grade; 2) In-
specting contractorrs operatlons
- forming, pouring and curing;
3) Casting cylinders and running
sLump; 4) Documentation of pour
in field book; and 5) Diary
submittaL.

(f) Inspection Activity includes: 1)
Inspecting contractorrs opera-
tions; 2) Running slump and cast-
ing cyLinders; 3) Documentation of
pour in field book; and 4) Diary
submittal.

Examples of the type of items
under this activity are: head-
wal1s, concret.e anchor posts,
concrete ditch checks, concrete
ditch paving and concrete rip rap.

(tut) l,taterials and Tests Activity in-
cludes 1) gradations on aggre-
gates; and 2) sample submittals
to Central- Office Lab.

(I) Inspection Activity includes: 1)
Initial inspection of concrete
plant; 2) SubmittaL of daily
concrete plant inspection form;
and 3) Batching concxete.

Activity TitIe Descriptio4

Stnrctural Steel (I) Inspection Activity includes:
1) Obtaining proper material
approval; 2) Inspecting of con-
trector steel erection activi-
ties; 3) Inspecting and checking
torquing operat,ions; 4) Inspect-
ing painting operations; 5) Docu-
mentation of steel erection in
field book; and 6) Diary sub-
mittal.

Incidental Bridge (I) Inspection Activity includes:
Work Inspecting and documenting

properly the miscellaneous items
not included in the bridge work
activities - €ogol component and
premol-ded joint sealer installa-
tion, bridge railing installation,
application of boiLed linseed
oil-, etc.

234

235

?36

237

239

240
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Activity No. Unit Activity TitLe

z4L Acre Seeding Item

242 L.F. Guard Pence
Installation

243 S.Y. Riprap, Dumped

244 C.Y. Sod }4ulch

Description

(f) Inspection Activity includes: 1)
Inspecting equipment used; 2)
Inspecting materials used; 3)
Inspecting contractorrs operations ; 4)
insuring proper amounts of materiaLs
are applied uniformly; 5) Inserting
documentat.ion of work performed
in field book; and 6) Diary Sub-
mittal.

(f) Inspection Activity includes: f)
Inspection of placement of filter
blanket and riprap; 2) Documenta-
tion of riprap in the field book;
and 3) Diary submittal.

(C) Checting Activity includes: l-)
Filling out applicabLe daily
report form to document pay
quantity.

(I) Inspection Activity includes: l-)
Approving sod mu1-ch piL; D In-
specting incorporation of lime
and fertilizer; 3) Inspecting
loading and placement on R/W;
4) Measuring trucks; 5) rieta
book documentation; and 6)
Diary submittal.

(C) Checking Activity includes: 1)
Filling out applicable daily
form; and 2) Helping inspector.
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(f) Inspect,ion Activity includes: 1)
Obtaining proper rnaterials certi-
fication; D Inspecting contrac-
tor operations; and 3) Oiary
submittal.



3OO SUPERVISION AI{D MISCELI"ANEOUS

Unit Activity Title

347

Description

Includes stakeout of various miscel-
laneous items not lncluded in other
survey activities - a rrcatch-alltl
survey activity.

Preparation of Grade Books in-
cludes: 1) Calcu1-ating or programming
computer for calculating desired
grades from plans that are needed for
building the job; 2) Inserting the
data in field book; and 3) Checking
the data.

This activity incl-udes: 1) A11 work
required by Constructi.on Division
Empl-oyees at permanent casting yards
and 2) A11 Work required by
Construction Division Employees
at Eoundries.

This is a comprehensive ac-
tivity including: wat,er for grass,
jute matting, solid sodding, traffic
signalization items, signing,
utilities, RR signalization, etc.

Project Supervision includes: Working
with property owners; handling com-
plaints; coordinating Inspectors,
survey party, etc.

Travel Time includes the time each
employee is on pay status traveling
t.o and from a job, time spent carry-
ing samples to the District or Central
Office Lab., and time spent in
traveling on or between jobs to carry
out assigned duties.

Training includes aL1 time spent by
Construction Division Employees
while attaining knowledge and skills
which enable them to more proficiently
perform their assignments.

348

349

350

351

352

353

7" 100
Act.

% 100
Act.

As
Reqr d

7. 200
Act.

Pliecellaneous
Survey Work

Preparation of
Grade Books

Fabrication and/or
Casting Yard

Miscellaneous
Construction Work

7" 100, Project Supervision
200 Act.

% 100, Travel Time
200 Act.

As
Needed

Training
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Actj.rt!]l Unit Activi
&.

354 No Unit Idle Time

355 None Resident Engineer

400 OFFICE ACTIVITIES

No.

460 % 200
Act.

Preparation of
Final Estimate

Dqsqr_rplipg

Idle Time includes time incurred by
Construction Division Employees when
they have no specific duties or
assignments such as on rainy days when
the contractor is not working on the
job to which they are assigned or
when work is disrupted due to ex-
tended mechanicaL breakdowns. This
is not a scheduled activitY and
should be kept to a minumum through
secondary assignments. However, it
is recognized that idle time will
occur.

IncLudes al-1 time the Resident
Engineer is activity working on
pay status-(in conjunction wi;th
Function 705).

Preparation and Submittal of Final
Estimate includes all necessarY
paper work for final submission.

Includes: 1) general start-up. Setting
up fi1es, field booksr preconstruction
conferences, studying plans; 2) General-
submissionsl checking and completing
aL1 daily reports, writing and typing
the Resident Engineerrs Diary, filling
out and submitting other construction
job-rel-ated reports, EEO and Labor
Compliance, checking payroLl-s, etc.

ty TiLle

46L % 200
Act.

General office
I,lork
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APPENDIX 3

CONTRACT PAY ITE},IS

RELATED TO

ENGINEERING AND CONTRACTOR

ACTIVITIES
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Engineering Activity

Unit

Acre

Title

Related Contractor Acttvity

&. Title&"
2L7

Spec.

sP 201-4

sP 201-3
205
207

208
209
210
2LL
213
2.L4

Acre, Sta.
Acre, Sta.

Acre
Each

LRrSY
LS

Bldg. Group
of Buildings
No Pay

LF
SY

SY

LS
LS

Clearing and Removal
Item

1 Clearing and Removal
Item

Clearing
Grubbing
SeLective CLearing
Clearing and Grubbing Trees
Removal and Disposa1of
Removing ol-d culverts
Moving Buildings

Moving Minor Obstructions
Removal & DisposaL of Curb
Rernoval & Disposal of Concrete Pavement
Resroval & Disposal of Concrete WalLs & Steps
RemovaL of Existing Bridge Structures
Derrol-ition

For planning work on the following pay Ltems:

Unit of Pay Itecr

No

Related Contractor Activity

TitLe

Fencing

No. Tit le

2 Fencing Iterr

For planning work on the fol-Lowing pay items:

Spec. UniL of Pay Item

Unit

L.F.2L8

206
sP 614-L
sP 614-L
6L4
6L4

L.F.
L.F.
L.F.
Each
Each

Fence moved and reconstrueted
Wire Fence (Type. . . .)
Steel Chain Link Fence
SteeL gates
Ah.rminr.rm gates

No. Unit

6Y

Engineering Activity Related Contractor Activitv

No. TitLe

3 Earthwork

Title

Earthwork2L9

-72-

Engineering Activitv



For planninE work on the followine pay items:

Unr! pl ley ItemSpec.

202

203

626

CY

ct
CY

CY

CY

t ni. yd. or
t rni. yd.
CY

Co'nuron Excavation
Rock Excavation
Unclassif ied Excavat ion
Borrow
Special- Compaction of Earthwork

Overhaul
Rernoving & Replacing Topsoil

No

Engineering Activitv

Unit TitLe

lated Contractor Activi

No. Title

5 Reconst,ructed Base220 Sta. Reconstructed Base

For pLanning work on the fol-lowing pay items:

Spec.

SP

Unit of Pay

Sta.

Item

Reconstructed Base Course

No

Engineering Activity

Unit TitLe

ReLated Contr'acto r Activity

No. TitLe

22L Sta. Shaping Roadway 4 Shaping Roadway

For planni.ng work on the foLlowing pay items:

Spec. Unit of Pay Itern

SP 2O2-L
sP 202-2

Sta.
Sta.

Shaping Roadway Section
Widening Roadway Section

No.

222

Engineering Activity

Unit TitLe

Related Contractor ActiVity

No

6

TitLe

Granular MateriaL
Vol-r:me

Subbase, Base and/or
GranuLar Surface

CY
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For planning work on the following pay items:

Unit of Pay ItemSpec.

301
302
303
304
305
306

307

308

3t

Gal.

CY

CY

GY

CY

CY

CY

GY

CY

CY

CY

Selected Material (Class SM...)
Subbase
Gravel Surface Course (Class GS...)
Crushed Stone Surface (Class SS...)
Gravel Base Course (Class GB...)
Crushed Stone Base Course
(Class SB.. .)
P1ant Mixed Crushed Stone Base
Course (Class S8...)
GraveL in Plant Mixed Bituminous
StabiLized Base Course
Crushed Stone in Plant Mixed
Bitr.minous Stabilized Base Course
Emul-sified AsphaLt in Plant Mixed
Bituurinous StabiLized Base Course
SoiL Aggregate in Cement StabiLized
Base Course

No.

223

Spec.

302
303
304
305
306

307

308

Ton
Ton
Ton
Ton
Ton

Ton

Ton

Ton

GaL.

Engiqeering Aclivjly

Unit

Ton

Title

Related Contractor Activitv

No. TiLLe

Subbase, Base and/or
Granular Surface

Subbase
GraveL Surface Course (Class GS...)
Crushed Stone Surface Cor.rrse (Class G8...)
Gravel Base Course (Cl-ass G8...)
Crushed Stone Base Course
(CLass SB...)
Plant Mixed Crushed Stone Base
Course (Class SB. . . )
Calcium Chl-oride
GraveL in ?lant Mixed Bitr-urinous
StabiLized Base Course
Crushed Stone in PLant Mixed
Stabilized Base Course (Class S8...)
EmuLsified Asphalt in ?lant Mixed
Bitrminous StabiLized Base Course
Soil Aggregate in Cenent Stabtlized
Base Course

Granul-ar Material l^Ieight 6

For planning work on the following pay i*ems:

Unit of Pay Iterr

Lb

311 Ton
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No.

224

Spec.

401_

Engineering Activitv

Unit TitLe

Gal. Prime Coat

Related Contractor Activity

No. Tltl.e

7 Pti.me Coat

For planning work on the followine pay iteurs:

Unit of ?ay Itenr

caL. Prime Coat

Engineering Activity

Title

StabiLized Base

Related Contractor Activlty

Tit Le

Stabil-ized Base

No.

225

Spec.

3 l-L

3L3

Unit

SY

No.

8

For p1-anning work on the foL1-owing pay items

Unit of Pay Itern

SY or Sta.

Bb1.
SY or Sta.

Ton

Processing Cenrent StabiLized
Base Course
Cement in StabiLized Base Course
?rocessing T,ime Treated Subgrade
Ilydrated Lime in Treated Subgrade

Engineering Agtivity

No. Unit TitLe

Iiot Mix Asphalt -
Roadway
Ilot Mix Asphalt -
PLant

Related Contractor Activitv

No. Title

9 Hot Mix Asphalt

9 l{ot Mix Asphalt

226

227

Spec.

309

Ton

Ton

For planning work on the foLLowing pay items:

Unit of Pay Itm

Ton

Ton

Ton

GraveL in IIot Mix Asphalt
Stabilized Base Course
Crushed Stone in Hot Mix StabiL-
ized Base Course (Class SB..)
A.C. in IIot Mix Asphalt Stabil-
ized Base Course
MineraL Aggregate in Sand Asphal-t
IIot l"lix Base Course

3t_0 Ton
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Spec.

sP314

401_

404

405

sP&406

407

408

Unit of Pav

Ton

Ton

Toa

Gal.
Ton
Ton
Ton

Ton

Ton
Ton

Ton
Ton
Ton
Ton

Iteur

A.C. ln Sand Asphalt llot Mix Base
Course
Mineral Aggregate in Crushed Stone
Bitrminous Concrete Base (Type...)
A.C. in Crushed Stone Bittuninous
Concrete Base
Tack Coat
M.A. in DGHM Binder Course
A.C. in AGTIM Binder Course
M.A. in ACIIM Binder Course
(IY...)
A.C. in ACHM Binder Course
(IY...)
MA. in DGIIM Sc (1Y...)
A.C. in ACIIM Binder Course
(IY. . .)
M.A. in Sand Asphalt HMSC

A.C. in Sand Asphal.t Hl,tSC
l,t.A. in ACHM (TY...)
A.C. in ACIIM SC (TY.. .)

Engileering Activity

Title

Bitunrinous Surface
Treatment

No. Unit

228 SY

Spec.

402

402

For planning lrork on the following Fay itens:

Unit of Pay Itenr

CY or Ton

GaL.

Mineral- Aggregate in B.S.T.
(CLass.. .)
Asphalt in B.S.T.

No. Unit

SY229

Spec.

Engineeri ng Activity

TitLe

Concrete Pavernent, Base

ReLated Contractor Activity

No. Title

11 Concrete ?avement,
Base

For plannins work on the following pay items:

Unit of ?ay Item

SY PortLand Cerrent Concrete Base
Temporary CrossingsEach
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313
3L3,50I,503

Related Contractor Activitv

No. TitLe

10 Biturninous Surface



Spec.

501

s01

502

503

504
SP5O6

Unit of Pay

ch
ch
ch

SY

SY

Lb

tb

SY

Ea
Ea
Ea

Iterr

Portland Cerrent Concrete Pavernent
(. . ."Unifonn Thickness)
Iligh Early Strength Concrete
?avement
Reinforcing Steel for Pavement
(Bars)
Reinforcing Steel for Pavement
(Bars) (Mesh Fabric-gpe...)
ContinuousLy reinforced Protland
Cernent Concrete Pavement
(. . .t'Unifo::n thickness)
Wide Flange Beam Joint
Approach SLabs & Gutters (Type...)
Approach Gutters (fype...)

Engineering ActLvity

Tit Le

Pipe InstaLLation

Related Contractor ActivLty

No. Title

Pipe Installation

No.

230

Sgec.

606

Unit

LF L2

Unit of Pay Item

I.F

LF

LF

LF

LE

LF

LF

LF

TF

LF

LF

..."Reinforced Concrete Pipe
CuLverts (CLass...)
.. ."Corrugated SteeL Pipe Culverts
(...Gage)
. . . "Corrugated Altrminum Pipe
CuLverts (...Gage)
. . .ttBituminous Coated Corrugated
Steel Pipe Culverts (. ..Gage)
...ttBituminous Coated Corrugated
Ahanintrn Pipe Culverts (. . .Gage)
...t'BitumLnous Coated and Paved
Corrugated SteeL Pipe Culverts
(.. .Gage)
...ttBiturninous Coated and Paved
Corrugated Alrminr.un Pipe Culverts
(. . .cage)
...t'x...ttReinforced Concrete Arch
Pipe Culverts (Class...)
...ttx...ttCorrugated SteeL Arch
Pipe Culverts (...Gaee)
. , .t'x. . .ttCorrugated Altrminr:rn Arch
Pipe Culverts (. ..Gage)
...ttx...ttBitrsninous Coated Corru-
gated Steel Arch Pipe CuLverts
(...Gage)I
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For planning work on the foLLowing pay itesrsi



!.8. Unit of Pay

LF

LF

Each

Each

LF

LF

Item

...rlx...rrBi.tuminous Coated Corru-
gated Aluminum Arch Pipe Culverts
(. . .Gage)
. . .rrx...tfBituminous Coated and
Paved Corrugated Steel Arch Pipe
CuLverts (...Gage)
...trx...rrBituminous Coated and
Paved Corrugated ALuminum Arch
Pipe Cu!.verts (....Gage)
...rrFlarsd Eng Section for....
Pipe Culverts
...f f x...rrF1ared Eng Sections for...
Arch Pipe CuLverts
Relaying Culvert Pipe (...'rReinf.
Conc.)
Relaying Cul-vert Pipe (...rtCor.
MetaL)
Relaying CuLvert Pipe (.. .trx. ..
rrReinf. Conc Arch) Relaying Culvert Pipe
( . . . ttx. .. rrCor. Metal Arch)
...rrStructuraL Plate Pipe
...lrx...trStructural Plate Pipe -
Arch
..orrx...rtStructural Plate Arch
.. ortPipe Siphons

607

608
LF
LF
LF

LT
LF

Engineering Activity

No, unir Tirl-e

23L CY Concrete -
RC Box Culverts

Related Contractor Activitv

&. Title

L3 Concrete - RC Box
Culverts
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For planning work on the foLlowine pay items:

Unit of Pay ItemSpec.

801

802

804

GY

CY

GY

CY

Ib

No.No

Engineering Activity

Unit Title

LF Piling

Related Contractpr AqE:!12:!!y

fitle

232

spec.

805

8L8

LF
LF
Each
I,F
LF
Each

L4 PiLing

For planning work on the foLLowinq pay items:

Untt of Pay Itert

?recast Concrete Piling ( )
Cast in PLace Concrete Piling (...)
Concrete Filled MetaL ShelL
PiLing (. ..)
SteeL Bearing Piling (...)
Bearing Piling (...)
T,oading Test ?iLes
Untreated Timber Pi1-ing
Treated Timber PiLing
Loading Timber Testing

LF
LT
LF

Engineering Aetivity Related Contra ctor Activity

No. TitLeNo. Unit

233 CY

Spec.

801_

TitLe

Bridge Concrete L5 Bridge Concrete

For planning work on the following pay iterns:

Unit of Pav

CY

CY

CY

Each

Itesn

Unclassified Excavation for
Structures - Bridges
Comnon Excavation for Structures -
Bridge
Rock Excavation for Structures -
Bridge
Precast slab and curb uni.ts.802

-79-

UncLassified Excavation for
Structures - Roadway
Cormron Excavation for Structures -
Roadway
Rock Excavation for Structures -
Roadway
Class A Concrete
Class S Concrete
Reinforcing SteeL



For planning work on the foLLowins pay itesrs:

Unit of Pay ItoSpec.

802

804

CY

CY

CY

CY
CY

CY

CY

CY

CY

CY

Lb

Class A Concrete
C1ass A (AE) Concrete
CLass B Concrete
Cl-ass B (AE) Concrete
CLass S Concrete
Class S(AE) Concrete
Class Y Concrete
Class Y(AE) Concrete
Seal Concrete
RubbLe Concrete
Reinforcing SteeL

ReLated Contractor Activity

No. Tit Le

Spec.

807

L6 Structural SteeL

For planning work on the foLlowtne pay items:

Unit gf Pav

Lb.
Lb.

Lb.

Tb

Structural Steel
StructuraL steel
(...)
Structural Steel-
Spans (...)
Structural- Steel
Spans (...)

in Beam Spans (...)
in Truss Spans

in Suspension

in ?late Girder

No.

Engineering Activitv

Unit TitLe

% of. Incidental Bridge
233L Work

Spec. Unit of lay

803
806

No. TitLe

18 Incidental Bridge
Work

Itern

Boiled Lineseed Oil-
Concrete Bridge Rail-ings
Concrete & Metal Bridge Railings
MetaL Bridge Rail-ing (TYpe...)
Aluninum ?Late Guard Bridge
RaiLing

235

For pLanning work on the following pay itesrs:

GaL
tF
LF
IJ
T,F

a
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Engineering Activity

No. Unit TitLS

234 ],b. Structural Steel

Itesn

Re l-a t e { Co nt ra rlor_Aggiyjg



T

Spec.

808
8L2
8L7

LF
L,l'
Each
MFBM

MTBM

SteeL Plate Guard Bridge Railing
?refonned JoinL Sealer
Bridge Name Plate (Type...)
Untreated Bridge Timber
Treated Bridge Timber

No

Engineering Activitv

Unit Title

LF Curb and/or
Gutter

Related Contractor Activity

No. TitLe

Curb and/or Gutter236

Spec.

6L6

20

For pLannins r.7ork on the fol Lowing pay items:

Unit of Pay Item

LF
I,F
LF

Integral Curb
Concrete Curb
Concrete Courbination Curb and
Gutter, Type........

No.

237

Spec.

505
604
605
609

6L3
6L5

6L9
802

Unit

CY

Engineering Actit4ly

Title

Iuliscellaneous Concrete

Rel-ated Contractor Activity

No TitIe

2L Miscell-aneous Concrete

For p1-anning work on the foLlowing pay items:

Untt of Pay Itesr

SY

CY

CY

Each
Each
Each
Each
SY

SY
CY

CY

?ortland Cement Concrete Driveway
Concrete SpiLLways
Concrete Ditch Paving (ffie...)
IulanhoLes
Drop InLets (IYpe...)
Junction Boxes (Type...)
Guard Rail Anchor Posts
Concrete WaLks
Concrete Steps
Concrete Ditch Checks
Concrete (CLass...) (For headwalLs
on PiPe)
Concrete Riprap
Median Barrier

CY

LF

-81-

For planning work on the following pay items:

Unit of Pav Item

8L5
SP



No.

239

Engineering Activitv

Unit Title

% of Concrete Aggregate
23LT, Testing
233r.,
236r,
and
z37r

ReLated Contractor Activity

No. Title

AL1 contractor activities
that involve the use of ready
mix concrete excluding con-
crete pavement.

For planning work on the fol nq pay items:lowi

Spec. Unit of Pay Itern

Concrete batched from Ready-Mix Concrete Plant
(excl-uding concrete paveurent)

No.

240

Engineering Actilzily

Unit Tlt1e

Concrete PLant ALL contractor activities
that invoLve the use of
ready-mix concrete

7" of
23LI,
233T,
236r.,
237r

For plannjlng work on the follor^ring pay iterns:

Spec. Unit of Pav Itesn

Concrete batched frorn Ready-Mixed Concrete PLant

Engineering Activity

Title

Seeding Item

Unit of Pay Item

Re lated Contractor Activtty

Tttl-e

Seeding Iten

No.

24L

Unit

Acre

No.

22

lr
Spec.

620
620,62L,622
62L
622
623

Acre
Acre
Acre
Acre
Acre

Seeding
Mulch Cover
Terrporary Seeding
Overseeding Sod Mulch
Second Seeding App}ication
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ReLated Contractor Activitv

No. Title

For pLanning work on the following pay itens:



Engineering Activitv

Unit Title

; I--.-r",,".
InstaLLation

ReLated Contractor Activity

No.

242

Spec.

613

No. TitIe

23 Guard Fence

For planning work on the fo1lowLng pay Llqsi

Unit of Pav Itefii

LF
],F
Each

ALr.uninr.m Guard RaiL (type...)
SteeL Guard Rail (Type...)
Terrninal Anchor Posts (fype...)

Engineering Activity

Title

Riprap, Dumped

ReLated Contractor Activity

No. Titl-eNo. Unit

243 SY

Spec.

816

25 Riprap

For planning work on the following pay iteqns:

lr_qit oE_ley Itent

gY

6Y
CY

CY

CY

CY

CY

Stone Riprap
Grouted Riprap
Mortored Riprap
Sacked sand cement riprap
Foundation riprap
Dumped Riprap
Filter Bl-anke

No. Unit

244 CY

Spec.

622

Engineering Activity

Title

Sod Much

Re Lated Contractor Actlllllly

Title

Sod Mulch

Noo

26

For planning work on the foLLowing pay items:

Unit of ?ay Item

Sod MulchCY

-83-

lo



Engineering Activi$y

No. Unit Title

350 Cr lulis ceLLaneous Construct ion
Work

Related Contractor ActLvity

No_. Title

24
27

MisceLlaneous Items
Special- Activities

For planning work on the followins pay itesls:

Spec. Unit of Pay Item

Furnishing Field Office
Furnishing Field Laboratory
Mantroles Adjusted to Grade
Drop Inl-ets Adjusted to Grade
Junction Boxes Adjusted to Grade
Automatic FLood Gates
Guard Posts
Treated Tinber Ditch Checks
Water for Grass
Line
Solid Sodding
Jute Matting
A11 Signing & ?avement Marking
Items
AlL Traffic & RR Signal-ization
Itesns
?recast Slab Curb Units
Precast SLab Interior Units
?restressed Precast SLab Interior
Units
Prestressed Precast Slab Curb Units
A1-L pubIic utiLities adjustnents

602
602
610

6L7
618
6L9
620,62L
622
62t+

625

802

Bldg.
B Ldg.
Each
Each
Each
Each
Each
MFBM
MG

Ton
SY
SY

Each
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APPENDIX 5

RECOMMENDED STAT'FING

AND

CREW SIZES
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ACTIVllY
NI'ItsER

2L7

?L8

2L9

2L9

zL9

220

220

22L

22t

222

222

222

223

223

223

224

224

225

225

225

226

226

226

INSPECTION
CIIECKING
MATERIALS

Inspection

lnspection

l,nspection

Checking

MateriaLs

Lnspection

RECOMMEI{DED CONSTRUCTION
ACTIVIIY STAT'FTNG

ACTIVITY TIILE

Clearing & Reraoval Itesn

Fencing Iterr

Earthrvork

Earthwork

Earthwork

Reconstructed Base
Course -

RECOMMENDED STAFFING
FD(ED INTERMITTM{T
STAFF STASF

orL

or

or

L

L

1

L

1

Materials

Inspection

MateriaLs

Inspection

Checking

Material.s

Inspection

Checking

MateriaLs

Inspection

Checking

Inspection

Checking

Materials

InspectLon

Checking

IvlateriaLs

Reconstructed Base
Course -

Shaping Roadway

Shaping Roadway

Granular Mat eria L-Vo Lr-une

Granul-ar Material-Vo ttune

Granul-ar Material-Vo Lr:rne

GranuLar Material-Weight

GranuLar Materia L-Weight

Granu Lar MateriaL-I,Ieight

Prime Coat

Prime Coat

Stabilized Base

SLabilized Base

StabiLized Base

Ilot Mix Asphalt - Roadway

Hot Mix Asphalt - Roadway

I{ot Mix Asphalt - Roadway

_93_

1

1

L

L

11

L

L

1l_

2

L

1

1_

1

L-2

1

1

1

t



ACTIVIIY
NT'MBER

227

227

228

229

229

229

230

23L

232

233

234

235

236

237

239

240

24L

242

243

243

244

244

Inspection

Checking

Inspection

Checking

MateriaLs

Lnspection

Checking

Materials

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

Inspection

MateriaLs

Inspection

Inspection

Inspection

Inspection

Cheeking

Inspection

Checking

INSPECTION
CIIECKING
MATERIALS

RECO},IME:NDED STAI'FING
FD(ED IMERMITTENT
STAFF STAFFACTIVI]Y TrILE

IIot Mix Asphalt - Plant

Hot Mix Asphalt - Pl-ant

Bituninous Surface
Treatment

Bitr-nninous Surface
Treatment

Bituminous Surface
Treatment

Concrete Pavecnent, Base

Concrete Pavesnent, Base

Concrete Pavement, Base

Pipe InstaLLation

Concrete - RC Box
CuLverts

P i ling

Bridge Concrete

Structural- Steel-

Incidental- Bridge Wrok

Curb and/or Gutter

Miscell-aneous Concret,e

Concrete Aggregate Testing

Concrete Pl-ant

Seeding Item

Guard Fence InstalLation

Riprap, Dr:mped

Riprap, Drmped

Sod Mulch

Sod Mulch

44-

I

1

L

L-2
228

228

2

2

L

1_

1

Lorl

L-2

L

L

L-2

I

1

L

1

L

1

or

or

or

or

or

L-2

or1

I

1

1_

L

l_

1

L
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RECOM},IENDED CONSTRUCT ION

RES]DENT OFFICE WORK STAT'FING

Every Resident Engineer has a certain amount of Office Work that must

be performed regardless of the workload of contract jobs he is handl-ing.

Bil]s must be paid, reports checked, final estimates prepared, supplies ordered,

etc. For this reason, it is reconrnended that a Resident. Engineer use a rtFixed

Staffr in his office of one Clerk-Typist and one Office Technician.

Some offices in the State may find that only rrlntermittentrt use of an

office technician is needed. This is not reconrnended. Secondary assignments

should be employed to retain a fu11-time two-person office staff. This will

prevent the Resident Engineer from having to perform office work which should

be left to his office staff.
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